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Orbcomm is proposing a DCAAS system which has not been finalizad, tested and verified
through actual monitoring. There are five potential solutions to accommodate Orbcomm's
proposed “requirements”. These items are the following:

1. Spatial Diversity:

E-SAT can optimiza the spatial diversity but with the E-SAT satellites in a singie plans it
is already somewhat optimized the theoretical upper limit of E-SAT uplink time from
CONUS is less than 30% of each day. Going to two planes does not increase the system

throughputandonlymmmttnperwmgeofdmethuthmwdlbnmuplmhng
from CONUS.

2. Frequency Diversity:

E-SAT is currently proposing to put its center frequency at 149.175 with a bandwidth of
only 1.45 MHz. Under this band plan there will always be at least 19.5% of Orbcomm’s
band for which E-SAT’s power level is below Orbcomm’s stated cut off with DCAAS
even with 81 concurrent users.

3. Transmit Power:

E-SAT’s current system uses 1.00 dBW to uplink from each user set. If B-SAT utilized
more encoding of the data stream and lowered the allowable bit error rate, then the power
could probably be reduced by 3 dB (or more). This would directly translate into &
decrease of 3 dB (or more) of received power at Orbcomm’s satellite,

4, Concurrent Users:

The currently proposed maximum number of concusrent users is 81 on the E-SAT system
This number could be reduced as allowable by E-SAT’s business base. Obviously, B-SAT
will not need to utilize all 81 concurrent users when it launches its first constelistion. E-
SAT's business base will grow into some sizable fraction of this set of 81 concurrent
users. If E-SAT were to reduce the maximum number of concurrent users to 40 there
would be a reduction of 1.53 dB at Orbcomm’s satellite. If E-SAT is using 20 concurrent
users there is a reduction of 3.03 dB at Orbcomm’s satellite,

S. Polarization Diversity:

E-SAT could utilize a polarization on its uplink that is the opposite sense to that of the
receiving system on the Orbcommm satellite. In a perfect system (both on E-SAT’s
transmission and Orbcomm’s reception) the isolation would be infinite. In a real world
application this would realistically be 20 dB. It is safely 17dB or more. This means that
the allowable PFD would be as high as -142 dBW and no lower that -145 dBW.

Analysis:

Most of the solutions will reduce the dB level at the DCAAS monitor. Depending on the
final specifications of the monitor, the best solution will be selected. Based on
Orbcomm’s proposed specifications, putting a circularly polarized antenna on the user set



that tranamits up in the opposite sense that Orbcomm receives provides the most reduction
to interference. Since none of Starsys’ calculation have been baged upon any type of
polarization diversity with E-SAT, there would be no impact on the Starsys system other
than what they have already calculated and shown to E-SAT and others.

IfOrbcom’gDCAASrejectschme!su'wmlympoud, 'E-SAT can develop a
system that will be compatible with Orbcomm’s DCAAS. Below is a synopsis of each
system. _

Orbcomm'’s stated DCAAS specifications:

Sensing Channel Bandwidth: 2.5 kHz
Sensing Channel Sensitivity level: -167 dBW
Rejection “Channel Bandwidth”: 7.5 kHz
Rejection “Channel™ sensitivity: -162 dBBW
Rejection “Channel” rejection level: -162 dBW
Satellite antenna full width: 104 degrees
Satellite antenna gain on center: -2 dBi
Satcllite antenna gain on beam edge: +3 dBi

Satellite antenna receive polarization Right Circular

As stated above, if Orbcomm’s proposed DCAAS requirements are to be those
specifications then E-SAT would design a system with the following specifications to be
completely compatible with Orbcomm’s DCAAS.

E-SAT’s compatible user uplink system:

Center Frequency .149.175 MHz

Bandwidth 1450 MHz

Transmitting RF Power 3.00 Watts 471 dBW
Transmitter Line Loss 0.77 dB 077y dB
Transmitting Antenna Gain (3.00) dBi (3.00) dB
EIRP per User 100 dBW
EIRP per User per 4 kHz (24.59) dBW
Free Space Path Loss (nadir to 750 km) 133.67 dB (133.67) dB
Atmospheric Loss 020 dB (0.20)

Rain Loss dB

Polarization Diversity 2000 dB (20.00)



Antenna Pointing Loss ‘ 0.05 dB

Received Power Flux Denaity per User
Received PFD per User per 4kHz .
Received PFD per User per 7.5kHz

Received Power Flux Density for 81 concurrent users
Received PFD for 81 concurrent users per 4kHz
Received PFD for 81 concurrent users per 7.5kHz

Receiver Line Loss - dB
Spacecraft Receiving Antenna Gain (2.00) dBi
Received Carrier Power per User
Received PFD per User per 4kHz
Received PFD per User per 7.5kHz

Received Power Flux Density for 81 concurrent users
Received PFD for 81 concurrent users per 4kHz
Received PFD for 81 concurrent users per 7.5kHz

Margin below Orbcomm's DCAAS
Peak 7.5 kHz band:

Received PFD for 81 concurrent users per 4kHz
Received PFD for 81 concurrent users per 7.5kHz

Maximum margin below Orbcomm’s DCAAS
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